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Data collection 

Bruker SMART APEX CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 1998) 
r mi „ = 0.959, r m „ = 0.995 

Refinement 

R[F 2 > 2a(F 2 )] = 0.055 

wR(F 2 ) = 0.134 

S = 0.91 

2851 reflections 



2851 measured reflections 
2851 independent reflections 
1817 reflections with / > 2a(I) 
R<„, = 0.053 



183 parameters 

H-atom parameters constrained 
A/w = 0.29 e A~ 3 
Ap mi „ = -0.24 e A~ 3 
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The title compound, C 13 H 12 N 6 0, is a functionalized ditriazo- 
loquinazoline with substituted ethoxy and methyl groups 
attached at the 2-position of each triazole spacer. The fused- 
ring system is essentially planar [r.m.s. deviation = 
0.016 (2) A]. In the crystal, a weak C— H- ■ -N hydrogen bond 
connects the molecules into a chain along [101]. 

Related literature 

For the biological activity of quinazoline derviatives, see: 
Alagarsamy et al. (2005, 2007). For our study of the chemical 
and pharmacological properties of triazolo quinazoline 
derivatives, see: Al-Salahi (2009); Al-Salahi et al. (2010, 2011); 
Berezank et al. (2008a,6). For related structures, see: El- 
Tombary et al. (1999). 



Table 1 

Hydrogen-bond geometry (A, °). 




Experimental 

Crystal data 

C 13 H 12 N 6 0 
M r = 268.29 
Monoclinic, -P2,/c 
a = 7 .4121 (11) A 
b = 19.240 (3) A 
c = 9.3096 (14) A 
/3 = 109.051 (2)° 



V = 1254.9 (3) A" 
Z = 4 

Mo Ka radiation 
jtt = 0.10 mm -1 
T = 153 K 

0.43 x 0.21 x 0.05 mm 



D-H- - A 


D-H 


H- ■ A 


D- ■ A 


D-H- - A 


C3-H3- ■ N4' 


0.95 


2.60 


3.533 (2) 


166 


Symmetry code: (i) x 


-l.y.z-l. 









Data collection: SMART (Bruker, 1998); cell refinement: SAINT 
(Bruker, 1998); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We wish to express our gratitude to the Department of 
Chemistry, X-ray crystallography division of Hamburg 
University for their valuable help in the determination of the 
X-ray crystal structure. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IS5002). 
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2-Ethoxy-5-methylbis[l,2,4]triazolo[l,5-«:4',3'-c]quinazoKne 
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Comment 

Recently, the triazolo-annelated quinazoline compounds were found to display remarkable pharmacological activities 
(Alagarsamy etal, 2005, 2007). The novel 2-alkoxy-l,2,4-triazolo[l,5-a]quinazolines have been proven as excellent agents 
for controlling the plant growth diseases caused by fungal pathogen agents (Berezank et al. , 2008a, b), and described as 
adenosine receptor antagonists (Al-Salahi et al., 2011). Furthermore, the bis-[l,2,4]triazolo[4,3 - a:4',3'-c]quinazoline has 
been reported to exhibit antitoxoplasmosis activity (El-Tombary et al, 1999). This work has done in continuation of our 
program with the aim of obtaining an interesting series of bis-[l,2,4]triazoloquinazolines compounds which could be ex- 
pected to contribute as a pharmacophore to the bioactivity of their triazoloquinazoline parent compounds (Al-Salahi et al, 
2009, 2010). 



A mixture of 2-ethoxy-5-chloro-[l,2,4]triazolo[l,5-a]quinazoline (1 mmol) and acetohydrazide (2.2 mmol) was refluxed in 
absolute toluene (15 ml) in the presence of sodium hydride (0.8 mmol) for 18 h. The solvent was removed under reduced 
pressure, and the residue was crystallized from methanol to afford (C13H12N6O) as yellowish crystal. 



All H atoms were positioned geometrically and refined using a riding model, with C — H = 0.95-0.98 A. The displacement 
parameters are (7j S0 (H) = xU eq (C), where x= 1.2 or 1.5. 



Experimental 



Refinement 



Figures 



/ s 



Fig. 1. Fig. 1. The molecular structure of the title compound, showing 50% probability dis- 
placement ellipsoids for non-H atoms and the atom-numbering scheme. 




2-Ethoxy-5-methylbis[1,2,4]triazolo[1,5-a:4',3'-c]quinazoline 



Crystal data 



Ci 3 Hi 2 N 6 0 



7^(000) = 560 

D x = 1.420 MgnT 3 

Mo Ka radiation, X = 0.71073 A 



M r = 268.29 



Monoclinic, P2\lc 
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Hall symbol: -P 2ybc Cell parameters from 210 reflections 

a = 7.4121 (11) A 9=1.2-27.0° 

6= 19.240 (3) A n = 0.10 mm" 1 

c = 9.3096 (14) A T=153K 

P = 109.051 (2)° Plate, colourless 

V= 1254.9 (3) A 3 0.43 x 0.21 x 0.05 mm 

Z=4 



Data collection 



Bruker SMART APEX CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scan 

Absorption correction: multi-scan 
(SADABS; Bruker, 1998) 

r min = 0.959, T max = 0.995 

285 1 measured reflections 



285 1 independent reflections 

1817 reflections with I > 2c(I) 
R int = 0.053 

^max = 27.5°, 0 m i n — 2.6° 

h = -9^9 

k = -24^24 
/=0-»ll 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.055 
wR(F 2 ) = 0.134 

5 = 0.91 

2851 reflections 
183 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = l/[a 2 CFo 2 ) + (0.072P) 2 ] 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.044 

Ap max = 0.29eA- 3 
Ap m i„ = -0.24 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g{F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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109.5 


N2 — C7 — N3 


10y.70 (17) 


C12 — C13 — H13C 




109.5 


N2 — C7 — CI 


130.31 (17) 


H13A — C13 — H13C 




109.5 


N3 — C7 — CI 


1 19.98 (17) 


H 1 3B — C 1 3 — H 1 3C 




109.5 


C5 — C4 — C3 


121.25 (19) 








r^Q M^ M£ 1 1 

Co — JN j — JN 0 — C 1 1 


U.41 (1 /) 


r^o m/i r^i 1 r\\ 
Co — JN4 — Cll — Ul 




1 "7c in ( A ^^ 
1 la. /U (1 3) 


r^/r xrc xt/t i i 

Co — JN j — JN o — C 1 1 


1 "7"7 f 1 c\ 
1 / /.Do (1 J) 


r^i r^t. c^a 
C 1 — Co — CD — C4 




1 1 /i\ 
1.1 (3) 


r^Ci \T1 MO /^"7 

C9 — JN 1 — JN2 — C / 


n 1 /o\ 

-0.1 (2) 


MC r^c f^Z A 

JN 5 — Co — C5 — C4 




1 *7A /il C\ 

—l /y.o3 (Id) 


r^Q mc r^c f^z 
Co — JN 5 — Co — C5 


1 "70 /I £ / 1 £\ 

-1 /O.40 (lo) 


M1 Ml f^l Ml 

JN 1 — JN2 — C / — JN3 




A AA C\ A\ 

-u.uy (iy) 


JN 0 — JN j — Co — CD 


-0.7 (3) 


M1 mo f^n r^i 
JN1 — JN2 — C/ — CI 




1 *70 dA 0\ 

i /o.y4 (lO) 


Co — JN 5 — Co — C 1 


0.9 (2) 


i~*Ci Ml f^l MO 

Cy — JN 3 — C / — JN 2 




A ft* A\ 

u.zo (iy) 


JN o — JN 5 — Co — C 1 


1 /O.04 (ID) 


r~*Q mi f^n mo 
C8 — JN 3 — C / — JN 2 




1 *70 / 1 /1\ 
1 ICS. 11 (14) 


r^z r^c r^i /"^o 
CD — Co — C 1 — C2 


-U.0 (3) 


r~*c\ mi f^n r^i 
Cy — JN 3 — C / — C 1 




1 *70 OA / 1 C\ 

—1 /o.oy (1 j) 


JN 5 — Co — C 1 — C2 


1 *7A nn nc\ 

-1 /y.yy (1 d) 


r^o mi f^n r^i 
C8 — JN 3 — C / — C 1 




A A (">\ 

-0.9 (2) 


r^c r^/; r^i f^n 
CD — Co — C 1 — C / 


1 *7A /1 £\ 

1 /y.oy (10) 


r^z. r^i f^n mo 
Co — CI — C/ — JN2 




1 *7A ")A ( \ H\ 

—i /y.z4 (1 /) 


JN 5 — Co — C 1 — C / 


0.3 (2) 


/^O 1 /^"7 MO 

C2 — CI — C/ — JN2 




1 1 

1.1 (3) 


r^i 1 M/i r^o mc 
CI 1 — JN4 — Co — JN5 


U. /2 (lo) 


r^/: 1 r^o mi 
Co — CI — C/ — JN3 




A 1 

-0.3 (2) 


r^i 1 M/i r^Q mi 
CI 1 — JN4 — Co — JN 5 


loU.UU (10) 


r^o r^i r^"7 mi 
C2 — C 1 — C / — JN 3 




1 "7G A/1 n c\ 

—i /y.y4 (i j) 


m/; mc r~*Q M/i 
JNo — JN5 — Co — JN4 


— U.o (z) 


f^c r^c r^/i r^i 
Co — CD — C4 — C3 




-0.9 (3) 


f^£. \K r^o M/1 

Co — JN J — Co — JN 4 


1 "7*7 1 A H C\ 
1 / /.3U (15) 


r^c r^A r^i /"'o 
CD — C4 — C3 — C2 




A T 

0.2 (3) 


m/; \r( /^O Ml 

JNo — JN5 — Co — JN3 


1 *7A Q£ n 1\ 

1 /y.oO (13) 


MO Ml i~*C\ Ml 

JN 2 — JN 1 — Cy — JN 3 




0.3 (2) 


f^t* MC t~"Q ATI 

Co — JN J — Co — JN i 


-2.1 (2) 


mo m 1 r^o 

JN/ — jn i — cy — C1U 




1 "7Q 1Q ( 1 ~l\ 

—i /y.3y (i /) 


r^Ci Ml /"^Q M/1 

C9 — JN3 — Co — JN4 


0.1 (3) 


r^o Ml r^a M1 

C8 — JN3 — Cy — JN 1 




1 "7*7 A1 /i\ 

—i / /.y3 (io) 


f^l Ml /"^Q M/1 

C / — JN 3 — Co — JN 4 


1TJ 11 /I T\ 

— 1 / /.21 (1 /) 


r"7 Ml /^n Ml 

c / — jn 3 — cy — JN 1 




-0.3 (2) 


r^o mi r^Q mc 
Cy — JN 5 — Co — JN j 


1 7Q 1/1 (\ &\ 

i /y.j4 (lo) 


r^Q mi r^o n/i 

Co — jn i — cy — C 1 U 




1 0 (1\ 

1.8 (3) 


C7— N3— C8— N5 


2.0 (2) 


C7— N3— C9— C10 




179.35 (16) 


N5— N6— Cll— Ol 


-179.07 (15) 


C4 — C3 — C2 — C 1 




0.2 (3) 


N5— N6— Cll— N4 


0.04 (19) 


C6— CI— C2— C3 




0.0 (3) 


C12— Ol— Cll— N6 


0.7 (2) 


C7— CI— C2— C3 




179.65 (17) 


C12— Ol— Cll— N4 


-178.38 (14) 


Cll— Ol— C12— C13 




177.76 (15) 


C8 — N4 — Cll — N6 


-0.47 (19) 








Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D-A 


D — H- 


C3— H3- -N^ 


0.95 


2.60 


3.533 (2) 


166 



Symmetry codes: (i) x-\,y, z-1. 
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